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INTRODUCTION 


This  curriculum  guide  has  been  prepared  for  use  in  those  high  schools 
that  have  been  approved  by  the  Department  of  Education  as  possessing  the 
facilities;  equipment  and  qualified  staff  necessary  to  teach  the  program 
successfully. 

The  content  of  the  three-year  sequence  is  equivalent  to  that  of  the 
first  year  of  the  Construction  Technology  Program  at  the  Institutes  of 
Technology.   It  also  approximates  the  first  two  years  of  the  Carpentry 
Apprenticeship  program.   If  the  graduates  of  the  high  school  program  are 
to  receive  advanced  standing  in  the  Technical  Institute  program  or  recog- 
nition by  the  Apprenticeship  program,  it  is  imperative  that  instruction 
must  be  such  as  to  ensure  thorough  coverage  of  the  minimal  program  outlined 
in  the  following  pages. 

Since  the  construction  industry  covers  such  a  tremendous  field  of 
activities,  it  becomes  necessary  to  limit  the  scope  of  the  program  in  the 
high  school.   The  following  courses  are  therefore  designed  to  d2al  primarily 
with  light  construction. 

Success  builds  confidence.  Confidence  encourages  effort,  effort  in 
appropriate  areas  leads  to  success.  Such  a  spiral  is  nurtured  by  a  good 
vocational  program. 
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GENERAL  OBJECTIVES 


1.  To  acquaint  the  student  with  the  construction  industry  and  the 
opportunities  for  employment  that  exist  in  this  field. 

2.  To  equip  a  student  with  sufficient  skill  and  knowledge  such  that 
he  will  be  highly  employable  in  the  construction  industry. 

3.  To  enable  a  student,  entering  the  Carpenter  Apprentice  program,  to 
advance  at  an  accelerated  rate  on  the  basis  of  his  proven  ability 
on  the  job. 

4.  To  prepare  a  student  to  a  degree  of  competency  acceptable  to  the 
Institutes  of  Technology,  sufficient  for  entry  into  the  second  year 
of  the  Construction  Technology  program. 


SPECIFIC  OBJECTIVES 


1.  To  develop  basic  skill  in  the  use  of  hand  and  power  tools  and 
equipment  used  in  the  construction  industry. 

2.  To  develop  high  standards  of  workmanship. 

3.  To  develop  desirable  habits  concerning  safety,  good  working  relation- 
ships and  proper  use  of  time  and  material. 

4.  To  provide  students  with  the  related  and  technical  information 
essential  to  an  understanding  of  the  carpentry  trade. 

5.  To  develop  the  skills  and  knowledge  required  to  interpret  blueprints 
accurately  as  well  as  to  produce  accurate  plans  and  shop  drawings. 

6.  To  impart  to  the  student  a  knowledge  and  appreciation  of  the  work 
of  allied  construction  trades. 


GENERAL  INFORMATION 

Course  Credit  Values: 

Building  Construction  12  5  credits 

Building  Construction  22  15  credits 

Building  Construction  32  15  or  20  credits 


2.  Time  Allocation: 

It  is  recommended  that  in  the  Building  Construction  12,  22  and  32 
courses,  one-third  of  the  time  be  given  to  theory  and  two-thirds  to 
shop  practice. 

3.  Safety  Program: 

Every  shop  must  have  an  effective  safety  program.   In  the  shop 
particular  attention  must  be  given  to  the  safety  measures  required 
in  the  industry:   adequate  guards;  cleanliness  of  shop  and  personnel 
maintained  at  a  high  standard;  students  properly  clothed  for  their 
work;  etc.   Chop  organization  must  be  such  as  to  ensure  stressing  this 
very  important  phase  of  the  shop  program. 

A  good  safety  program  features  the  following:   regular,  consistent  and 
thorough  instruction;  constant  vigilance  and  checking  by  the  instructor; 
safety  posters;  student  safety  committee;  adequace  first  aid  equipment; 
instructor  trained  and  up-to-date  in  first  aid  methods;  dynamic  color 
painting  of  machines  and  equipment;  adequate  working  space  about 
machines;  routine  report  on  accidents  however  minor;   machines  and 
tools  in  approved  working  condition;  a  safety  conscious  group  of 
students  and  instructor. 

4.  Instructor's  Records: 

The  instructor  should  keep  accurate  records  of: 

a.  student  enrolment  and  attendance 

b.  student  accounts 

c.  student  work  activity 

d.  theory  covered 

e.  tests  given 

f.  student  achievement,  aptitudes  and  attitudes 

g.  up-to-date  inventory  of  all  equipment. 

5.  Student's  Records: 

Instructors  should  ensure  that  the  student  develops  and  maintains  a 
neat  and  accurate  record  of: 

a.  notes  on  theory 

b.  daily  shop  activities  (time  cards). 

6.  Achievement: 

Instructors  are  responsible  for  ensuring  that  students  are  achieving 

to  their  capacities.   Emphasis  should  be  placed  primarily  on  quality  and 

secondly  on  quantity,  but  neither  should  be  sacrificed  for  the  other. 


7.  Enrolment: 

The  recommended  enrolment  for  carpentry  classes  is  16  students 
and  under  no  conditions  should  it  be  allowed  to  increase  beyond 
20.   Two  classes  may  easily  be  combined  for  the  presentation  of 
theory. 

8.  Guidance  and  Vocational  Information: 

Instructors  must  assume  responsibility  in  their  trade  area  to 
ensure  that  students  and  school  guidance  officials  are  aware  of 
the  local  situation.   It  is  essential  that  the  instructors  be 
active,  interested  and  informed  regarding  the  opportunities  in 
the  trade. 

NOTE:   In  order  to  permit  students  from  an  academic 
Grade  X  program  to  cross  over  into  the  voca- 
tional program  at  the  Grade  XI  level,  schools 
may  combine  the  12  and  22  courses  into  one 
course  for  a  total  of  20  credits.  Where  these 
courses  are  combined,  it  is  recommended  that 
students  purchase  the  Grade  XI  text  only. 

9.  Projects: 

It  is  expected  that  some  projects  will  be  used  in  Grade  X  and  to 
a  limited  degree  in  Grades  XI  and  XII  as  vehicles  of  instruction, 
and  as  a  means  of  securing  and  retaining  student  interest.   The 
onus  is  on  the  instructor  to  ensure  that  the  projects  selected, 
involve  only  those  operations  specified  in  the  course  outline,  and 
that  the  time  required  to  complete  the  project,  does  not  encroach 
upon  the  time  needed  to  learn  other  skills  and  operations. 


INSTRUCTIONS  ON  THE  USE  OF  THE  FOLLOWING  OUTLINE 


The  outline  is  divided  into  four  columns  designated:   Topic,  Theory, 
Exercise  or  Assignment,  and  References.   The  second  column  refers  to 
the  essential  knowledge  upon  which  a  well  educated  employee  of  the 
construction  industry  will  depend  to  adequately  carry  out  his  duties. 
It  also  includes  knowledge  of  a  general  nature  regarding  the  trade  and 
the  industry,  that  is  not  directly  related  to  the  shop  activities. 
The  third  column  outlines  the  type  of  activity  performed  by  the  students 
in  the  shop.   The  fourth  column  lists  the  references  necessary  for  the 
theory  or  shop  activity  being  carried  out. 

The  actual  list  of  references  may  be  found  directly  following  this 
section  of  the  curriculum  guide.   Instructors  are  requested  to  insert 
references  which  they  consider  to  be  most  suitable  for  the  particular 


topics  outlined.   Instructors  are  also  requested  to  note  the  time  spent 
on  the  various  units.   This  information  will  be  extremely  valuable  to 
the  curriculum  committee  in  revising  this  outline. 

NOTE:   With  regard  to  shop  drawing  equipment  the 
following  is  recommended: 

Each  shop  drawing  table  should  consist  of  two 
trestles  3C';  high  with  a  loose  4'  x  0'  x  3/4'' 
fir  ply  top.   Each  table  then  accommodates  two 
students . 

The  actual  drawing  may  be  done  on  sulfate 
wrapping  paper  (36"  x  40").   The  paper  is 
attached  by  masking  tape  to  tempered  masonite 
boards  1/4"  x  15  1/2"  x  96" ,  (three  strips 
from  a  standard  4'  x  81  sheet). 

The  rafter  layout  in  the  shop  may  be  done  on 
select  kiln  dried  2"  x  4"  -  16' s,  that  have 
been  faced  with  white  "arborite"  on  one  side 
and  one  edge.   If  the  arborite  has  a  satin 
finish  rather  than  high  gloss,  colored  pencils 
or  ball  point  pens  may  be  used  to  do  the  lay- 
out which  can  be  washed  off  later  with  a  wet 
paper  towel. 
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Sweets  Catalogue  Services.  Canada  Construction  Catalogue 
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BUILDING  CONSTRUCTION  12  COURSE  OUTLINE 
Time  -  133  Hours 


Unit   I.   Orientation 

Technical  and  Vocational  Education  at  the  high  school  level  meeting 
the  needs  of  industry  and  preparing  students  to  enter  a  technically 
orientated  society. 

Advancement  opportunities  at  various  levels: 

a.  apprenticeship  pattern 

b .  technologies 

c.  university  programs. 

Areas  related  to  the  building  construction  course: 

a.  forestry 

b.  architecture 

c.  engineering 

d .  surveying 

e.  drafting 
etc. 


Unit  II.   Safety 

School  shop,  industry  at  large,  (Workmens1  Compensation  Board). 

Unit  III.  Hand  Tools 


These  are  divided  into  the  following  groups: 

a. 

measuring  tools 

b. 

layout  and  marking  tools 

c. 

cutting  tools 

d. 

smoothing  tools 

e. 

sharpening  tools 

f. 

assembling  tools 

g- 

boring  tools 

h. 

holding  tools 

i. 

plumbing  tools 

J- 

wrecking  tools. 

As  tools  are  introduced,  main  emphasis  should  be  placed  on  their 
practicality  as  seen  by  the  tradesman.  Attention  should  be  directed 
to  certain  points  to  look  for  when  purchasing  a  tool;  such  as,  cost 
factor,  weight,  priority  over  another  tool  with  regard  to  its  general 
usage. 
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Students  should  work  immediately  with  these  tools  as  they  are  intro- 
duced; proper  shop  exercises  and  projects  should  be  selected  to  motivate 
the  learner  at  any  time.   Although  students  might  not  be  exposed  to  all 
tools  during  the  first  year,  they  should  be  able  to  recognize  and  name 
all  hand  tools  they  see  around  them. 

All  instructions  in  this  unit  should  lead  to  the  point,  where  students 
are  able  to  set  up  a  tool  list  in  a  certain  order  of  priority  to  fill: 

a.  a  tool  box  with  all  tools  required  for  rough  and  framing  work 

b.  a  tool  box  holding  tools  to  do  all  types  of  finishing  work. 

Again,  need,  priority,  cost  and  weight  are  determining  factors. 

The  hand  tool  skills  should  tie  into  the  Wood  Section  under  Materials, 
whereby  the  student  reaches  an  ability  level  sufficient  to  build  practical 
projects  leading  to  a  feeling  of  accomplishment.   One  project  of  the 
student's  own  choice  might  be  permitted. 


Topic 


Theory 


Exercises  and  Suggested  Projects   References 


Measuring 

Pocket  tapes 

Squaring 

of  stock. 

Tools 

Steel  tapes 

Survey  chain 

Layout 

of 

lines. 

Rules 

Calipers 

Layout 

of 

given  measurem 

Squares 

combination 

framing 

try 

Layout 

Tapes 

Layout 

of 

and 

Dividers 

parallel  lines 

Marking 

T-Bevel  square 

sections 

Tools 

Combination  square 
Try  square 
Trammel  points 
Plumb  bob 
Chalk  lines 
Scriber 
Compass 
Marking  gauge 
Stair  gauge 
Butt  gauge 

angles 

ellipses 

circles 

arches 

bevels 

mitres 

chamfers. 

M;  G;  FL; 
HOH;  D; 
HW 


M;  G;  FL; 
HOH;  D; 

HW 
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Topic 


Theory 


Exercises  and  Suggested  Projects   References 


Cutting 
Tools 


Smoothing 
Tools 


Hand  saws 

Chisels 

Gouges 

Cold  chisels 

Axes 

Bolt  cutters 

Pliers 

Knives 

Wrecking  hatchet 

Lathing  hatchet 

Flooring  hatchet 


Planes/Surface 
Special 
Routers 
Scrapers 
Surform  tools 


Cuts  on  dimension  stock  and 
plywoods.   (Using  scrap  wood) 

All  saws  to  be  used  as  intro- 
duced. 

Materials  placed  on  bench  hook, 
in  vises  or  on  saw  horses. 

Select  similar  exercises  for 
chiseling  of  gains  and  simple 
joints. 

Assembling  of  various  planes 
Setting  of  planes 
Order  of  planing,   using 
dimension  and  board  materials 
in  construction  and  clear  grade 


M;  FL;  G; 

ST;  HW;  S 
St;  D 


St;  G;  HW; 
D:  M 


Planing  of 

chamfers,  miters, 
bevels,  end  grain, 
bullnose. 

Accuracy  and  sharp  tools  are 
highly  stressed. 


Suggested  Achievement  Projects  at  this  stage 

Nail  box  with  various  joints; 

planter  box; 

fence  gate; 

knife  holding  rack. 


whet  stcne  box: 
stools ; 
sanding  block; 


Sharpening 
Tools 


Oil  stones 
Slip  stones 
Burnishers 
Saw  set 
Files 

triangular 

bit 

mill 


Sharpening  of  plane  irons 
chisels 
scrapers 

Demonstration  of 

files  in  use 
saw  set 


M;  HW;  TM; 
ST;  S;  D 
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Topic 


Theory 


Exercises  and  Suggested  Projects   References 


Assembling 
Tools 


Boring 
Tools 


Holding 
Tools 


Hammers 

Nail  sets 

Sledges 

Hatchets 

Screw  drivers 

Staplers 

Pneumatic  hammers 

Wrenches 


Bit  brace 

Bits 

auger 
expansive 

Twist  drills 

Brace  attachments 
counter  sink 
screw  driver  tips 
depth  gauges 
extension  piece 

Clamps 

C-clamps 

Bar-clamps 

Pipe-clamps 
Vises 

Hand  screws 
Door  jack 
Saw  horse 


How  to  select  a  good  hammer. 

Nailing  methods. 
Setting  of  nails. 
Pre-drilling  for  nails. 
Double  nailing. 
Staggered  nailing. 

Demonstration  of  various 
staplers  and  staples. 

Wooden  Mitre  -  Box. 

Project  where  glue,  nail  and 
screw  fastened  joints  are  used 

Boring  and  drilling  exercises 
on  various  materials. 

Bit  holding  block. 

Bench  hook  with  dowel  joints. 

Tool  holding  tray  for  home- 
workshop. 


During  shop  work,  students 
should  be  exposed  to  all  these 
holding  tools  and  discover  their 
particular  suitability. 

Saw  sharpening  vise.   (Hand 
saw;  circular  blades). 

Door  and  sash  holding  device 
attached  to  saw  horse. 


ST;  D;  G: 
HW;  PP 


M;  S;  G;  D; 

HW 


M;  G;  ST; 

D;  S 


Plumbing 
and 

Levelling 
Tools 


Spirit  levels 
Line  levels 
Level  sights 
Plumb  bob 
Straight  edges 
Builder's  level 
(see  Unit  VIII) 


Accuracy  testing  methods. 

Check  floors  and  slopes  in 
buildings. 


Check 


sidewalks 
parking  areas 
building  corner: 
corners 
door  jambs- 


J;  HW;  S 

CMF;  BS 
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Topic 


Theory 


Exercises  and  Suggested  Projects   References 


Wrecking 
Tools 


Clav;  hammer 
Ripping  bar 
Nail  puller 


Layouts  on  floors  transferred  to 
ceilings  and  roof  areas,  using  a 
plumb  bob. 

Demonstration  on  leverage  block 
used  for  easier  nail  pulling. 

Advantages  of  double  headed 
nails. 

Working  with  a  nail  puller. 

Pinching  of  wall  section. 


S;  HW; 
G 


Unit  IV.   Reconditioning  and  Maintenance  of  Hand  Tools 

It  might  be  more  practical  to  teach  this  unit  not  as  a  block  in  itself, 
but  rather  introduce  the  following  points  throughout  the  entire  course 
as  the  need  arises. 


Hand 

Hr.mmers 

Tools 

Cutting  and 

Smoothing  tools 

Screw  drivers 

Tapes 

Bits 

Replacing  of  handles 

Face  dressing 

Grinding,  whetting,  honing 

Touching  up  saw  teeth 

Setting  of  saw  teeth 

Filing  of  new  points 

Replacing  of  blades,  rewinding 

of  springs 

Filing  of  spurs  and  cutting 

edges 

Rustproofing  of  all  tools  and 

proper  storage. 


ST;  TM 


Unit   V.  Materials 

This  unit  could  also  incorporate  theory  instructions  and  general,  practical 
informations  on  joints  and  splices.  The  introduction  of  different  types  of 
wood  could  also  determine  the  selection  of  certain  joints  or  splices. 

Theory  instruction  could  be  followed  by  shop  activities  in  making  these 
joints  or  splices  at  a  slightly  more  difficult  level. 
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Suggested  shop  exercises:   rabbet;  mortise  &  tenon;  T  &  G;  lap  joints; 

dovetail  joints. 

Since  the  material  section  does  not  lend  itself  too  well  to  many  directly 
related  projects  and  shop  activities,  the  above  suggested  exercises  will 
increase  established  hand  tool  skills  at  this  level. 

Joint  and  splice  exercises  performed  with  hand  tools  should  in  any  case 
preceed  the  introduction  of  power  tools,  which  form  the  content  of  the  next 
unit. 


Topic 


Theory 


Exercises  and  Suggested  Projects   References 


Woods 


Growth  of  a  tree 


Cross  section  cuts  of  a  tree  log.   M;  S 


Growth  formations 
Common  Canadian 
tree  species 

Softwood  trees 
Hardwood  trees 

Shrinkage  and 
warpage 


Wood  sample  charts,  emphasizing    CW ;  G 
design  and  layout  work. 


Arranging  up-to-date  lumber 

price  lists  by  consulting  local    M;  WW 

lumber  yards. 


Defects  and 
blemishes 


Density  and  strength  factors 
considered  in  the  Building  Code, 


Seasoning  methods 
Joints  and  splices 


Shop  exercises  and  projects        St;  M;  DW ; 
incorporating  joints  and  splices.   HOH;  G;  FL 


Locally  used 
lumber  terms 


MBC:  CMR 


Lumber  grading 

Lumber  abbreviations 

Plywoods 

Wood  recognition 

Lumber  cutting 

procedures 

Mouldings  and  trim 


Films 


Identification  of  mouldings 
used  around  the  school  or  at 
home. 


SM;  G 

SM;  G 
M;  G;  SM 

II 

SM 


Other 
Materials 


Gyproc 
Cyproc  lath 
Plastic  coated 
materials 


Cyproc  storage 
Installation  and  finishing 
methods . 


SM;  M 
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Topic 


Theory 


Exercises  and  Suggested  Projects   References 


Hardware 


Students  demonstrate  different 
glueing  procedures. 


Glass  cutting. 

Students  identification  of  as 
many  materials  as  possible. 


Identification  of  different 
types,  coatings  and  grades; 
costing,  sizing,  practicality; 
ordering  of  screws,  proper 
fastening  methods. 


Glues 

Anima 1 

Vegetable 

Casein 

Contact 
Glass 
Tentest 
Hasonite 
Hard-boards 
Composition  boards 

Abrasive  materials 

Nails 
Screws 
Bolts 
Fasteners  for 

masonry  materials  Demonstration  and  actual  work; 
Common  hardware  items  Students  prepare  a  list  of  all 
used  around  the  home  hardware  items  they  see  around 

their  homes. 


Le  Page's 
info  sheets 


SM;  SC 


M; 

JM; 

G 

S; 

HW; 

SM 

Wood 

Finishing 

and 

Finishing 

Materials 


Stains  and  Fillers 

Paints  and  enamels 

Shellac  and 
Varnishes 


Demonstrate  and  used  as  need 
requires  to  finish  certain 
projects. 

Minimization  of  instructions 


M;  HOH 


Plastic  Finishes 


Information  sheets. 


Brushes 

Thinners  and 
Cleaners 


Unit  VI.  Machine  Tools 


Stationary 
Tools 


Names  and  purposes 
of  working  parts ; 
theory  of  operation; 
safety;  and  types  of 
operations  for  each 
of  the  following: 

Drill  press 


Safety 

Drilling,  countersinking, 
counterboring,  sanding  using  a 
sanding  drum. 


h;  MBC; 
D;  PP 
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Topic 


Theory 


Exercises  and  Suggested  Projects   References 


Grinder 


Safety 
Grinding  of: 


plane  irons, 
chisels,  axus , 
screw  drivers. 


Table  saw 


Portable 

Power 

Tools 


Orbital  Sanders 

Belt  Sanders 
Drills 


Saber  Saw 


Safety,  proper  use  of  basic 
accessories ; 

Cross -cutting,  ripping,  dadoing, 
mitering  on  rough  exercise  block 
and  projects  suggested  before. 

Demonstrated  and  used  as 
projects  progress. 

Demonstration  only. 

Drilling,  countersinking  and 

counterboring  exercises  on 

pr  jects  or  school  furniture 

repair. 

Fastening  of  posters  on  shop 

masonry  walls . 

Safety;  cuts  by  using  different 
blades,  internal  cuts. 

Finishing  tool  bench. 
Lawn  furniture,  etc. 
Pattern  cuts. 
House  number  plaque. 


DHP;  PP; 
D;  G;  MBG 


Suggested  Achievement  Projects  -  Level  II 


Open  tool-box; 

lawn  furniture; 

dog  house; 

hog  feeders; 

stepladder ; 
The  suggested  projects  can  involve  hand  and  power  tools  and  lead  to  practical 
exercises  during  the  second  part  of  the  Building  Construction  12  course. 


regular  straight  ladder; 
miniature  indoor  hothouse  on 

wheels  ; 
open  or  closed  garbage  stand. 
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Unit  VII.   Drafting 


Topic 


Theory 


Exercises  and  Suggested  Projects   References 


Basic 
Information 


Explain  the  use  and 
care  of  basic  tools- 
drawing  boards,  T- 
squares,  set  squares, 
pencils,  architects 
scale,  dividers, 
compass 


Check  working  edge  of  drawing 
boards  and  T-squares.   Check 
accuracy  of  T-square.   Fasten 
paper  to  boards,  draw  borders, 
title  blocks,  sharpen  pencils. 


FS;  JM 


Drawing 
Procedures 


Horizontal  lines 


Vertical  lines 


Sloping  lines 


Draw  horizontal  lines  with 
T-square. 

Draw  vertical  lines  with 
T-square  and  triangles. 

Draw  sloping  lines  using 
T-square  and  triangles  for 
30°,  60°,  45°,  15°,  75o  lines 


Circles  and  arcs 


Draw  circles  and  arcs  using 
compass. 


FS 


Dividers 


Use  dividers  to  transfer 
measurements. 


Language     Types  of  lines  and 
cf  Lines     their  purposes 

Lettering    Simple  gothic,        Lettering  practics 
lettering  upper  case 


Scale       Purpose  of  scaling; 
Drawing      common  scales 


Exercises  in  scale  drawing 

Bisect  a  line  (2  ways) ;  divide 
a  line  into  equal  parts;  bisect 
an  angle;  draw  a  triangle 
with  given  sides;  draw  a 
square  (2  ways) ;  draw  a  circle 
through  three  given  points ; 
find  the  center  of  a  circle; 
draw  a  hexagon  (2  ways) ;  draw 
a-n  oct? gen  (2  ways);  draw  a 
regular  polygon  of  any  number 
of  sides;  draw  a  perpendicular 
to  a  line. 


FS 


FS 


FS 
FS;  DF 
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Topic 


Theory 


Exercises  and  Suggested  Projects   References 


Ortho-      Third  angle  pro-     Sketch  objects  using  six  views; 
graphic   jection;  glass  box;   three  views  followed  by 


and 
Pictorial 

Drawing 


Dimension- 
ing 

Formal 
Plates 


views 

Theory  of  oblique, 
cavalier  cabinet, 
isometric,  assembly 
blow-ups 

Rules  for 
dimensioning 


instrument  drawings  on  three  views 

Exercises  on  isometric  and 
oblique. 


Dimension  drawings. 


One  three  view  orthographic 

with  reasonable  detail  and 

dimension. 

One  pictorial  plate  in  oblicue 

and  one  in  isometric  with 

dimensions . 


DF;  FS 


Unit  VIII.   Related  Information 

This  unit  should  not  be  taught  as  a  separate  entity,  but  introduced  throughout 
the  Building  Construction  12  course  to  suit  various  needs  and  occasions. 


Related 
Informa- 
tion 


Apprenticeship 
Program 

Carpenters'  Union 


Guest  speaker  or  former  student 


Guest  speaker 
Student  research 


Workmens'  Compen- 
sation Board 


Guest  speaker 

Films 

Student  research 


Holiday  Pay 


Orgar.izatior   of   a 

Construction 

Company 


Student  research 
Holiday  pay  book 

Guest  speaker 
Field  trip 

Students  should  constantly  talc: 
part  or  observe  the  work  done  by 
fellow  students  ir.  the  Building 
Construction  22  and  32  classes. 
This  leads  to  further  motivation. 


SS;  1  ER; 

GHC 
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BUILDING  CONSTRUCTION  22  COURSE  OUTLINE 


Unit   I.   Hand  Tools 


Topic 


Theory 


Exercises  and  Suggested  Projects   References 


Review 


Review  of  all  hand 
tools,  recondition- 
ing and  maintenance 


Sharpen  plane  irons,  chisels,  M;  S;  G; 

etc.  DC;  HW; 

Touch-up  on  hand  saws,  wood  MBC;  St 
bits. 


Unit  II.   Power  Tools 


Stationary 

Tools: 

review 

Table  saw,  grinder, 

drill  press 

jointer 

Review  of  previous 

work,  plus  new 

operations  and 

safety 

radial- 

Names  and  purposes 

arm  saw 

of  working  parts; 

theory  of  operation; 

safaty;  types  of 

operations ; 

accessories  where 

applicable 

thickness 

ii 

planer 

band 

it 

saw 

Portable 

Tools: 

review 

Review  those  covered 

in  Building 
Construction  12 

hand  saw    Names  and  purposes 
of  working  parts ; 
theory  of  operation 
safety;  types  of 
operations;  acces- 
sories 


Joint  end  grain,  joint  tapers, 
plane  a  recess  or  hollow. 


Cross-cut,  rip,  plow,  rabbet, 
dado,  angle  cuts,  compound 
miter  cuts.   Can  be  used  to 
rip  tapered  keyway,  chamfer 
strips  for  columns. 


Plane  material  to  desired 
thickness. 

Make  straight,  curved,  and 
angle  cuts.  (e.g.  cut  handles 
for  wood  floats) . 


Cross-cut,  rip,  angle  cuts, 
compound  miter  cuts,  internal 
cuts.   (e.g.  cut  collar  ties, 
stakes,  rafters,  gable  stods, 
purlins  for  dwarf  walls, 
Lnt  rnal  cuts  for  hot  rir 
grilles. 


PP;  RM; 
DHP;  HJH; 
D;  GM 


PP;  DHP; 
HJH;  G;  D; 

MBC 
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Unit  III 


Power  Tool  Maintenance 


NOTE:   Much  of  the  following  can  only  be  done  as 
demonstrations  for  the  students;  however, 
where  possible  have  students  do  the 
exercises . 


Topic 


Theory 


Exercises  and  Suggested  Projects   References 


Stationary 
Tools 


Necessity  and  purpose 
of  maintenance  on  the 
table  saw,  radial- 
arm  saw,  jointer, 
grinder,  thickness 
planer,  band  saw 


Where  applicable  change  and 
clean  blades,  clean  and  dress 
surfaces,  rustproof,  adjust 
and  align,  oil  and  grease, 
change  and  adjust  belts. 
Students  should  be  able  to 
change  blades,  stones,  dado 
heads,  etc.,  and  touch  up 
blades  and  dress  stones. 


M;  G;  D; 
MBC;  PP; 

RM;  TM; 
HJH 


Portable     Necessity  and  purpose  Where  applicable  change  blades, 

Tools        of  maintenance  on  the  belts,  drills ,  drive  belts, 

saber  saw,  hand  saw,  etc.;  lubricate,  change  brushes 

drills,  orbital  and  and  rustproof. 

belt  sanders 


Unit  IV.   Construction  Organization 
Role  of 


Owner 


Relationship  with      Teachers  are  encouraged  to 
architect,  contractor^  utilize  resource  personnel 


mgineer,    etc, 


films,    pamphlets 
this   unit. 


!tc.  for 


SS;  MER 
CE 


federal 
authority 


Organization  charts  showing 
relationships  between  those 
involved  in  a  construction 
project. 


SS;  MER; 
SHC 


provincial 
authority 

local 
authority 

architect 

general 
contract- 
or 


SS;   MER;   W 


SS;   MER;   W 

SS;    MER;    SHC 
SS;   MER;    SHC 


sub- con- 
tractor 


SS;    MER;    SHC 
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Topic 


Theory 


Exercises  and  Suggested  Projects   References 


superin- 
tendent 

foreman 


SS; 

MER; 

SHC 

SS; 

MER 

SHC 

journey- 
man 

unions 

sub- con- 
tractor' s 
employees 

construc- 
tion 
laborer 


Unit  V.   Preliminary  Building  Operations 

Introduction 
to  Survey: 


blueprints  Purpose  and  use 


legal       Purpose,  respons- 
survey      ibility,  registered 
surveyors 

subdivision  Block,  lot(s), 
plan  and    services,  streets, 
zoning      access 

plot  plan   Identification, 
corner  stakes, 
building  lines 

datum  and   Location,  how  they 
bench  marks  are  arrived  at, 

importance,  purpose 


A  general  overview  of:   blue- 
prints, plot  plans,  subdivision 
plans,  zoning  regulations. 


W;  TDM 


CMH;  MER; 
CMD 
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Topic 


Theory 


Exercises  and  Suggested  Projects   References 


elevation 
and  grade 
stakes 


Purpose  and  use 


batter      Purpose,  construc- 
boards      tion.  and  location 


builders 
level  and 
transit 


Purpose  and  use 


Demonstration  followed  by 
practical  experience  by 
individual  students. 


S;  CMF;  BS 


checking    3-4-5  method; 
a  layout    diagonals  for 

squaring,  bisecting 

a  line 


Do  each  of  the  three  mentioned 


soils 


Types 


bearing  Purpose,  methods, 

strength  approximate  bearing 

of  soils  strengths 

drainage  Purpose,  methods 


S;  CMF; 
KER 


WA 


frost 

Importance,  depth 

lines 

sewer 

Position  and  depth 

and  water 

lines 

water 

Depth  and  importanc 

table 

Builders 

Level : 

builders 

Description,  parts, 

level 

uses 

Identify  parts 


tripod      Types,  parts, 
setting  up 

fastening   Fastening  level  to 
tripod 

levelling   uethod  of  levelling 
instrument 


Set  up  tripod 


Fasten  level  to  tripod. 


Level  instrument  for  use 
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Topic 


Theory 


Exercises  and  Suggested  Projects   References 


levelling 
rod 


Description,  types, 
uses 


Read  an  architect's  rod 
Read  an  engineer's  red. 


target      Description,  types, 
uses 


tertnin-     Bench  mark,  datum, 
ology       elevation,  line  of 
sight,  back  sight, 
fore  Right,  temp- 
orary bench  mark 


hand 

Up,  down,  O.K. , 

signals 

rod 

focusing 

Method  of  focusing 

level  on  target 

cross 

Method  of  focusing 

hairs 

transfer- 

Method of  transfer- 

ring a 

ring  a  bench  mark, 

bench  mark 

levelling  forms, 

etc. 

differences 

Methods  of 

in 

determining  the 

elevations 

differences  between 

given  points 

contour 

Methods  of  laying 

lines 

out  contour  lines 

Demonstrate. 


Focus  on  target  or  other 
convenient  object. 

Focus  cross  hairs. 


Transfer  a  given  elevation 
from  one  point  to  a  second 
point;  level  forms. 


Determine  the  difference  in 
elevation  between  two  or  more 
given  points. 


Layout  contour  lines  above  and 
below  bench  mark. 


TDM;  MER 


slopes 


setting  up 
over  a 
given  point 

obstacles 


angles 


Methods  of  laying 
out  a  given  slope 

Method  of  setting 
instrument  up  over 
a  given  point 

Method  of  shooting 
elevations  around 
given  obstacles 

Method  of  laying 
out  or  measuring 
horizontal  angles 


Layout  a  given  slope  with  the 
level. 

Set  up  the  instrument  over  a 
given  point. 


Shoot  elevations  around  an 
obstacle. 


Layout  and/or  measure  an  angle 
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Topic 


Theory 


Exercises  and  Suggested  Projects  References 


trans-      How  to  carry 
parting     instruments,  e.g. 
minimum  obstacles, 
overhead  obstacles 
extreme  obstacles 

care  and    Proper  care  and 
storage     handling  of  instru- 
ments, tripod  and 
rod 

Transit: 


transit     Description,  parts, 
uses 


Identify  parts. 


compari-    Description  of 

son         operations  that  can 

be  done  only  on  the 

transit 


running 
a  line 


Method  of  running 
a  line  with  a 
transit 


Run  a  line  for  footings,  side- 
walk or  other  practical  project. 


plumbing    Method  of  plumbing 
coluiuis  or  other 
vertical  member 


Plumb  a  column. 


measuring 

vertical 

angles 


Method  of  measuring 
a  vertical  angle 


Measure  a  vertical  angle. 


establis- 
hing a 
vertical 
angle 


Method  of  establish- 
ing a  vertical  angle 


Establish  a  vertical  angle 


CMS:  MER 


laying  out 
a  plot 


Method  of  establish- 
ing the  property 
lines 


Layout  a  plot. 


laying  out 
an 

excavation 
for  a 
building 


Method  of  laying  out 
a  building  on  a 
given  plot 


Layout  a  building  on  a  given 
plot  with  the  required  batter 
boards . 
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Unit  VI.   Footings,  Slabs  and  Foundations 


Field  trips  should  be  organized  to  enable  the  students  to  view  the  various 
types  of  formwork  and  their  uses  in  special  cases. 


Topic 


Theory 


Exercises  and  Suggested  Projects   References 


Footings 


dimensions 


Minimum  sizes 
recommended  for 
light  frame 
construction 


load  trans-  Theory  of  load 
mission     transmission  to 
footings 


slab 


Description  and 
uses.  Method  of 
construction 


S;  MER; 
SHC;  SM; 
SRC;  WA 


Layout  and  construct;  when 
practical  do  actual  jobs. 


stepped 

T-footing 

keyways 

column, 
chimney 
and  fire- 
place 
footings 

reinforce- 
ment 


Types,  description, 
uses.  Method  of 
construction 


Purpose  and  place- 
ment 


anchors  Purpose,  types, 
uses,  method  of 
securing 

stripping   Techniques,  salvage, 
cleaning,  repairing 

combination  Description  and 
wall  and    uses.   Methods  of 
footing     construction 
form 


W;  SHC; 
HER;  CMR 
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Topic 


Theory 


Exercises  and  Suggested  Projects  References 


Slabs: 

gravel 
fill 


side- 
walks 


Purpose,  placing, 
levelling,  compact- 
ing 

Description,  uses, 
method  of  construc- 
tion 


When  possible  place,  level  and 
compact  gravel  fill;  do  actual 
jobs. 

Layout  and  construct. 


curved 
side- 
walks 


Alternate  to  above  project. 


curb  and 
gutter 

large 
slabs 


reinforce- 
ment 

vapour 
barrier 


expansion 
joints 

screeds 


stripping 


Grade 

B-  3ms  and 

Piles: 


Types,  description 
uses,  methods  of 
construction 


When  practical  layout  and 
construct. 


Types,  description,    When  practical  position  and 
purpose,  placement     place. 

Description,  purpose,   When  practical  -  apply. 

method  of 

application 

Types,  description, 
installation 

Description,  use, 
methods  of  construc- 
tion 

Techniques,  salvage, 
cleaning,  repairing 


When  practical  -  install. 
When  practical  -  construct. 


When  practical  -  strip,  clean, 
repair. 


Sh;  SRC:  W 


(MR;  S;  SM ; 
FSI 


types 


Definition,  use, 
purpose 


Construct  a  full  scale  form 
section  for  two  pile  forms  with 
a  grade  beam  form  between  them. 
Set  in  and  tie  required  steel. 
Make  jigs  for  setting  bolts  for 
joining  steel  posts  to  the  piles 


SHC;  S;  h 
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Exercises  and  Suggested  Projects   References 


forming 

Methods  of 

for 

construction 

reinforce- 

Positioning and 

ment 

placement 

Foundation 

Walls  - 

Li^ht  and 

Heavy  Con- 

struction : 

form 

Purpose,  types, 

spreaders 

installation  me 

Make  a  full  scale  section  of  a 
ds,  wall  form  to  illustrate  the  use 
relative  cost         of  various  form  ties;  use  hard- 
ware, etc.  and  various  methods 
of  construction  where  practical 


form 
hardware 


Types,  purposes, 
uses 


walers  Definition,  purpose, 
method  of  construc- 
tion 

strong-  " 

backs 

oiling      Purpose,  type  of 

oil  used,  method  of 
application 

corner      Internal  and  external 
construe-    construction 
tion       for  easy  stripping, 
board  and  panel 
methods;  crossing 
walers,  kick  strips 


bucks  and   Definition,  types, 
poured- in   purpose,  methods  of 
frames      construction, 

bracing,  positioning, 

fastening 


S;  WA 
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Definitions,  purpose 
stripr.      installation 


joarc 

firms 


Definition ,  uses , 
method  of  construc- 
tion, bracing, 
aliening 


car.  :1  Definition,  uses, 

type  method  of  construc- 

forraSj  tion,  materials  used, 

including  jigs;  layout  of  holes 

gang  for  tias,  templates 

forms  for  hole  layout 


built-      Definition,  materials 
in-place    used,  method  of  con- 
forms       struction,  bracing, 
plumbing ,  aligning 


[-IG:  3;  CMR 


low  wall 

forms  - 
no  waiers 

high  V7all 
forms  - 
with 
waiers 


bulkheads 
and  con- 
struction 
joints 


Definition,  materials 
used,  method  of  con- 
struction, bracing 


expansion   Definition,  materials 
joints      used,  methods  of 
installation 


C 


beam        Purpose,  method  of 
pockets     construction 

chamfer     Definition,  purpose, 
strips      uses,  method  of 
installation 


reinforce- 
ment 


Positioning  and 
placement 
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Theory 


Exercises  and  Suggested  Projects   References 


brick 

Definition,  purpose, 

ledges 

method  of  construc- 

tion 

clean- 

ii 

outs 

stripping 

Techniques,  salvage, 

storage 


Preparation 
for  Concrete 
Placement : 


cleaning,  repairing 

Storage  and  handling 
of  forms 


ramps 


Design,  construc- 
tion, materials 
used 


When  practical  -  construct, 


runways 

cleaning 
forms 


Cleaning  debris 
from  forms  before 
pouring  concrete 


Unit  VII.   Concrete  Handling  and  Finishing 
Tools-Hand: 


floats 


trowels 

edgers 

dividers 

pattern 
markers 

brushes 


Types,  descriptions, 
uses,  cleaning 


Students  can  make  their  own        GCC;  MER; 
land  and  bull  floats.   Pour  an     SHC;  S>1; 
actual  sidewalk  using  as  many      CMR 
of  the  hand  and  power  tools  as 
possible. 
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Tools  - 
Power : 

vibrator: 

screeds 

trowels 

Mixing  - 
Handling 
and 
Finishing 

mixer 


Types,  description, 
uses,  maintenance, 
operation 


Types,  description, 
uses,  maintenance, 
operation 


propor- 

Hand and  measured 

tions 

proportions  of 

cement,  sand,  gravel 

and  water 

mixing 

Recommended  mixing 

time 

time 

trans- 

Preparing wheel- 

porting 

barrows  for  trans- 

porting  concrete. 
Method  of  balancing 
wheelbarrow,  loading 
and  dumping,  cranes 
and  buckets 


Prepare  mixer  for  mixing. 


Prepare  sand,  gravel,  cement 
and  water  for  mixing. 


Mix  up  concrete  as  required 


Load  and  dump  concrete  as 
required. 


GGC;  MER; 
SH;  CSM 


GCC;  S;  SHC; 

MER;  CMR 


vibrating 

or 

spading 


Method  of  spading  or 
use  of  vibrator. 
Lifting  reinforcing 
mesh  into  concrete 
when  used 


Spade  or  vibrate  concrete  as 
required. 


levelling  Use  of  hand  straight 
edge  or  power  screed 
for  levelling 


Level  concrete  with  hand  straight 
edge  or  power  screed. 


float 


Use  of  hand  or  bull 
floats. 


Float  concrete  as  required  with 
hand  or  bull  float. 
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Topic 


Theory 


Exercises  and  Suggested  Projects   References 


trowelling  Use  of  hand  or  power  Trowel  concrete  with  hand  or 

trowel  to  finish      power  trowel  to  required  finish. 


edging 


markers 


surface 
finish 


concrete 

Use  of  edge  tools 
to  trim  edges  as 
required 

Use  of  center 
markers 

Use  of  pattern 
markers  or  brushes 


protection  Purpose,  methods, 
safety 

curing 


Finish  edges  as  required. 

Mark  across  concrete  as 
required . 

Finish  surface  as  required. 
Protect  concrete  as  required. 
Cure  as  required. 


GCC;  S 


Unit  VIII.   Auxiliary  Equipment 


Backhoe 

Front  end 
leader 

Trencher 

Bulldozer 

Packer 

Hoists 

Cranes 

Slings  and 
rigging 

Knots 


Scaffolds 
and  ladders 


Description,  uses, 
safety  and  signals 


Types,  purposes, 
methods  of  tying 

Types,  purposes, 
methods  of  construc- 
tion, safety 


Field  trips  when  possible. 


Field  trips,  construction  of 
single  pole,  double  pole,  half 
horse. 


SS;  MER; 
SHC 


W.C.B. 
pamphlets 

MBC;  S; 
WCB;  WC 


Unit  IX.   Explosive?  Actuated  Tools 
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Topic 


Theory 


Exorcises  and  Suggested  Projects   References 


Typ_s  of      High  and  low  velocity 
Tools         tools;  operators 

responsibility; 

regulations;  safety; 

causes  of  misfire; 

tool  storage 


Hilli  and 
Ramset 
Manuals ; 
DC 


Fasteners 

and 

Charges 


Types,  charges,  and 
materials,  relation- 
ship between  pins,  safe 
safe  storage  of 
charges,  disposal  of 
misfired  charges 


Operation     Procedure  for  firing 


Each  student  shall  fire  a  low 
and  high  velocity  pin  through 
varying  thicknesses  of 
material. 


See  "Carpentry 
Apprentice 
Course  Out- 
line" P.  4 
for  operation 
procedure 


Unit  X.  Framing 

Introduc- 
tion: 


typ^s 


Western  (or  platform), 
ballon,  braced,  post 
and  beam;  advantages 
and  disadvantages, 
usage  locally 


C.W.D.C. 
publications ; 

CMF 


Floor 
Framing 


beams        Types,  maximum  spans, 
and  methods  of  construc- 

girders      tion,  materials  used; 
NHA  regulations  re 
joints  in  built-up 
beams,  nailing 


Determine  the  maximum  spans 
according  to  NHA  specifications 
for  various  types  of  beams. 
Layout  and  construct  a  beam. 


QiR;  CMF;  tiBC; 
FSI;  BS:  DCS; 
SS;  CW;  WA 
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Theory 


Exercises  and  Suggested  Projects   References 


posts 


sill  con- 
struction 


Types ,  maximum 
spacing,  methods  of 
construction, 
securing  at  base 
and  beam;  NHA 
regulations 

Types,  methods  of 
construction;  NHA 
regulations , 
anchoring,  use 


Determine  maximum  spacing  for 
various  types  of  posts, 
construct  and  secure  posts. 


When  practical  -  layout  and 
construct. 


NHA 


NHA 


bearing     Purpose,  materials 
walls       used,  spacing, 

method  of  construc- 
tion; NHA  regula- 
tions 


joists 


header 
joists 


common 
joists 


Description  and 
definition  of 
joists  in  floor 
frame;  spacing; 
maximum  spans;  NHA 
regulations 

Material  used, 
joints,  layout  for 
parallel  partitions, 
floor  openings 

Crowning,  securing 
at  header,  securing 
at  beam  or  bearing 
wall 


Determine  the  maximum  span 
permitted  for  various  types 
and  sizes  of  joists  at 
specified  spacings. 


Layout  header  joists  from  a 
given  plan. 


Layout  and  install  common 
joists  for  various  methods  of 
securing  at  beam  or  bearing 
wall. 


NHA;  CMR; 
CMF;  MBC; 
S;  FSI; 
BS;  DCS; 
SS;  CB; 
CW 


floor 
openings 


bridging 


Determining  size  of 
openings,  methods 
of  construction, 
joist  hangers 

Types,  purpose; 
NHA  regulations 
(spacing)  ,  layout, 
method  of  install- 
ation, nailing 


Frame  a  floor  opening  as 
required. 


Layout  and  install  both  types 
of  bridging. 
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Theory 


Exercises  and  Suggested  Projects  References 


subf loor 


Types,  materials 
used,  NHA  regula- 
tions, blocking, 
methods  of 
applications , 
nailing 


Layout  and  install  a  partial 
section  of  board  subflooring, 


Wall 
Frame : 


defini-     Identify  and  define 
tions       the  various  wall 
framing  members 

rough       Methods  of  framing 
openings    for  exterior  and 
interior  doors, 
various  types  of 
windows,  other 
openings;  calculat- 
ions for  above ; 
NHA  regulations 

studs       Materials  used,  size 
and  length  of  all 
studs,  spacing  of 
studs,  numbers 
required  of  each 

plate       Materials  used, 
layout      joints,  location  of 
openings  and  parti- 
tions, standard 
marking  system 

corner      Methods  of  construc- 
posts       tion,  purpose 

headers     Methods  of  construc- 
and  rough   tion,  materials  used, 
sills       NHA  regulations 


Calculate  the  size  of  rough 
opening  required  for  exterior 
and  interior  doors,  various 
types  of  windows  and  other 
rough  openings. 


Calculate  the  length  of  various 
studs,  number  required  at 
various  spacings. 


Plate  layout,  initially  practice 
then  an  actual  layout  for 
construction. 


Layout  and  construct  corner 
posts. 

Layout  and  construct  headers  as 
required. 


CMR;  S;  MBC; 
FSI;  BS;  DCS; 
SS;  CE;  CW ; 

WA 


inter-      Methods  of  construe-   Layout  and  construct  backing 

secting     tion,  NHA  regulations   as  required. 

partitions 
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Theory 


Exercises  and  Suggested  Projects   References 


assembly 

blocking, 

bracing 

and 

f irestcps 

sheathing 


Assembly  regulations  Assemble  wall;  square  and  secure, 
Purpose,  positioning   Layout  and  install  blocking. 


Materials  used, 
method  of  applica- 
tion, nailing;  NHA 
regulations 


Apply  either  board  or  plywood 
sheathing. 


erection 


Erection  procedures,   Erect,  align,  plumb  and  brace; 
aligning,  plumbing,    fasten  top  plates  as  required, 
bracing,  tying 
corners  and  inter- 
section partitions 


Ceiling 
Frame : 


comparison  Variation  from  floor  When  practical  -  layout  and 
to  floor    frame,  e.g.  lack  of   install  ceiling  frame, 
frame       headers,  method  of 
bridging,  etc. 


flush 
beams 


Description,  purpose, 
method  of  construc- 
tion, joist  hangers; 
maximum  spans;  NHA 
regulations 


When  practical  -  layout  and 
install  flush  beam.   Determine 
maximum  spans  permitted. 


backing     Description,  purpose,  When  practical  -  install  backing 
for         materials  used,       for  interior  partitions, 
partitions  nailing 


rough 
openings 


blocking 
for 

ceiling 
finish 


Purposes,  types, 
method  of  construc- 
tion, calculation 
of  sizes 


When  practical  -  frame  rough 
openings. 


Description,  purpose,  When  practical  -  install  block- 
materials  used,  ing  as  required  for  ceiling 
method  of  install-  finishing, 
ation 
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Exercises  and  Suggested  Projects  References 


bridging    Description,  purpose,   When  practical  -  install 
types  used,  layout,    bridging 
installation;  NHA 
regulations 


Roof 
Frame 


roof 
types 


Description  of  flat, 
shed,  gable,  hip 


Gambrel  and  Mansard. 


WS;  MBC; 
CMF;  S;  3S 
S3;  CMR; 
FSI:  CM:  WA 


termin-     Definition  of  rise. 

ology       run,  line  length. 

pitch,  tail,  eaves, 
ridge,  overhar.^, 
plumb  cut,  seat  cut 
birdsmouth 


pitch 


Calculations  of 
pitch;  standard 
pitches 


Calculate  the  pitch  for  various 
rises  and  spans. 


WS;  MBC:  S; 
CW 


ridge-      Determining  length, 
boards      positioning,  erect- 
ing and  securing 


Layout,  position  and  erect  as 
required . 


CMF;  BS;  SS ; 
CMR;  FSI 


rafters     Spacing,  NHA  regula- 
tions, spans, 
aligning,  nailing 


Determine  the  size  of  rafter 
material  required  for  various 
species,  spacings  and  materials 
according  to  NHA  regulations. 


CMHC 


rafter      Step-off  and  rafter 
layout      table  methods, 
(common)     plumb  cuts,  birds- 
mouth  layout,  over- 
hang and  shortening 
requirements 


Layout  common  rafters  by  both 
methods,  varying  the  pitch,  span, 
overhang  and  ridgeboard.  Assemble 
model  of  full  size  stock  or  apply 
to  full  size  project  if  practical. 


gable 
ends 


Plate  layout,  gable 
stud  calculations, 
assembly,  erection 
and  sheathing 


Layout  plate,  gable  studs, 
assemble,  sheath  and  erect  to 
above  model  or  full  size 
project. 
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overhang    Layout,  spacing  and   Layout  overhang  and  secure 
assembly  of  lookouts,  on  above  project  or  model, 
ledger  and  rough 
fascia;  assembly  and 
nailing;  erection 
and  securing 


gable       Method  of  cons  true- 
overhang    tion,  erection  and 
nailing 


Layout  gable  overhang  and 
secure  on  above  model  or 
project. 


collar      Definition,  NHA 
ti?s        regulations,  sizes 
of  material  posi- 
tioning and  fasten- 
ing 


Layout  and  install  collar  ties 
as  required. 


dwarf 
walls 


sheathing 


Layout  of  plates      When  practical  -  layout  and 
dwarf  btuds,  assembly  install, 
and  positioning 


Materials  used, 
types,  NHA  regula- 
tions, nailing 


Apply  sheathing  to  above  model 
or  project. 


Unit  XI.   Finishing 

Roof 
Finishing: 


soffits     Materials  used,  NHA   When  practical  -  install 
regulations,  nailing   soffits. 


S;  FSI; 
BS;  MBC; 
CMF;  SM; 
WS;  DC; 
CW;  SC 


fascia      Materials  used, 
nailing 


Install  and  fasten, 


FSI;  BS; 
MBC;  CMF; 
SM;  WS; 
DC;  S;  CW ; 

s: 


return      Method  of  cons  true- 
cornice     tion 


Install  return  cornice  if 
practical. 


building    Purpose,  types  used, 
paper       application  and 
fastening 


Apply  building  paper, 
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shingles 

Types  used,  NHA 

regulations,  methods 

of  application, 

fastening 

ridge 

Types  used,  methods 

shingles 

of  application 

roof 

Purpose,  types, 

ventila- 

NHA regulations 

tion 

Apply  various  types  of  shingles 
as  required. 


Apply  ridge  shingles. 


Install,  if  practical, 


Interior 
Finishing 

insula- 
tion 


Types  used,  NHA 
regulations,  methods 
of  application  and 
fastening 


When  practical 
insulation. 


-  install 


vapour 
barrier 

plaster 
grounds 


When  practical 
vapour  barrier, 


install 


Definition,  materials  When  practical  -  install 
used,  method  of        plaster  grounds, 
installation 


gypsum 
lath 


drywall 
finish 


Materials  used, 
methods  of  applica- 
tion, nailing;  NHA 
regulations 

Materials  used, 
methods  of  applica- 
tion, nailing,  cut- 
ting and  fitting, 
corner  beads,  filling 
and  taping;  NHA 
regulations 


When  practical  -  apply  gypsum 
lath. 


When  practical  -  apply  drywall 
Fill  nail  holes,  tape  and  fill 
both  flat  and  corner  joints. 


compos i-    Materials  used, 
tion  board  methods  of  applica- 
and  wood    tion,  nailing, 
panelling   corner  trims  or  fit- 
ting; NHA  regulations 


When  practical  -  apply  wood 
panelling,  fitting  corners  or 
applying  corner  trims. 
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ceiling 
strapping 


Material  used,  lay- 
out, aligning, 
levelling  and 
nailing 


ceiling     Materials  used, 
tile        methods  of  applica- 
tion, aligning, 
fastening 


When  practical 
strapping. 


When  practical 
tile. 


apply  ceiling 


apply  ceiling 


Unit  XII.   Materials 


Woods 


NOTE:   Review  and  expand  this  topic  from  Building 
Construction  12  outline. 


classifi-   Hard  and  softwoods. 

cation      Qualities  of  each, 
weight,  density, 
ease  of  finishing 


MBC;  S; 
M;  DC; 
G;  MER; 
SM;  SC; 
CMR 


common      Method  of  produc- 
sawn        tion,  advantages, 
disadvantages , 
common  usage  of 
this 

quarter  " 

sawn 

seasoning   Purpose,  methods, 
advantages,  disad- 
vantages, moisture 
content  permissable, 
moisture  meter 


wood 
defects 


Natural;  man-made 


Illustrate  with  samples 


standard 
sizes 


Review  and  expan- 
sion of  B.  C.  12 
curriculum 
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grading     Methods,  outline, 
rules  of  grading, 
grades  and  where 
used;  grading 
authorities 


Use  QiHC  regulations  to  deter- 
mine grades  of  various  types 
of  woods  permitted  in  house 
construction. 


MHA  regu- 
lations 


identi-     Characteristics, 
fication    common  use,  source 
comparative  cost 


Identify  samples  of  commonly 
used  woods  -  fir;  spruce; 
hemlock;  poplar;  pine;  cedar: 
walnut;  birch;  ash;  mahogany 


storage     Temporary  and  long 
term  storage  of 
dimension,  finish 
and  hardwoods 


mouldings 
and  trim 


Types,  uses,  woods 
used  for,  sizes 


Identify  samples  of  commonly 
used  mouldings  and  trims. 


W 


exterior 
siding 

Plywoods : 

descrip- 
tion 


Method  of  manufac- 
ture; methods  of 
cutting  veneers, 
glues  used;  sizes 
and  thicknesses; 
woods  used 


Identify  samples  of  commonly 
used  exterior  sidings. 


SM;  G;  DC; 
S;  CMF;  CMR: 
SS ;  SC 


grades 


overlay 


Description  of  the 
grades  of  plywood, 
where  used 


Purposes,  advantages 
method  of  manufac- 
ture, grades,  uses 


Collect  and  identify  the  various   Film-PMBC 
grades  of  plywoods;  NHA 
regulations;  make  a  display 
board  showing  the  various  sizes 
and  grades. 


pre-        Purposes,  advantages, 
finished    grades,  uses, 
handling 


decora' 
tive 


Types,  uses,  handling 
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advantages 


Comparison  of  ply- 
wood with  solid 
board  in  construc- 
tion, nail  holding 
ability,  insulating 
ability,  strength, 
etc. 


handling 

and 

storage 

cutting 
and  sawing 


Correct  methods  of 
handling  and  storage 
of  plywoods 

Correct  methods  of 
cutting  and  sawing 
plywood  with  hand 
and  power  saws 


Practical  application  in  shop 


Insulation: 

heat  loss   Theory  of;  methods 
of  heat  transfer; 
methods  of  reducing 
heat  loss 


types 


applica- 
tion 


Loose  fill,  blanket 
or  batt,  rigid, 
reflective;  advan- 
tages, disadvan- 
tages and  uses  of 
each  type 

Standard  method  of 
application  of  each 
of  the  above  types; 
NHA  regulations 


Collect  and  identify  samples 
of  each  type. 


Practical  application  in  shop 
or  on  building  site. 


Vapour 
Barriers 


descrip- 
tion 


Types,  weights, 
purpose 


Collect  and  identify  samples 
of  vapour  barriers. 


KBC;  SM; 
FSI;  S; 
ES;  SS; 
SC 


applica- 
tion 


Installation 
procedures  and 
methods;  NHA 
regulations 


Shop  or  job  site  application, 
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Paper  and 
Felts: 


descrip- 

Types, grades, 

tion 

purpose 

uses 

Use  of  various  types 

and  grades;  NHA 

regulations 

applica- 

Methods, fasteners 

tion 

Roofing 

Materials : 

wood 

Types,  fastening, 

uses,  grades, 

application;  NHA 

regulations 

asphalt 

M 

shingles 

rolled 

ii 

roofing 

tile 

n 

metal 

ii 

Collect  and  identify  samples 


Apply  as  required  to  shop  or 
field  projects. 


Collect  and  identify  samples, 
Apply  as  required  to  shop  or 
field  projects. 


MBC;  S;  SM; 
BS;  FSI;  SS  ; 
CMF;  SC 


S;  MBC;  SC 


Composition 
Boards : 

"masonite"   Types,  sizes,  thick- 
type       nesses,  grades,  uses, 
application,  handling 

insulating  Types,  sizes,  thick-  Collect  and  identify  samples, 

boards      nesses,  grades,  uses,  Apply  as  required  to  shop  or 

application,  hand-  field  project  when  practical, 

ling;  NHA  regulations 


BS;  SC;  MBC; 
SM:  SS 


particle 
boards 
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Wood 

Preserva- 
tives : 


types 


Types  available, 
purpose,  comparative 
costs,  effectiveness, 
uses 


SC 


applica- 
tion 

Builder' s 
Hardware: 


Method  of 
application 


Apply  when  necessary. 


staples     Types,  sizes,  uses    Application  as  required, 

miscellan-  Types  (e.g.  corru- 
eous        gated  fasteners,  lag 
fasteners   screws,  bolts, 

expansion  anchors 

etc.) ,  sizes,  uses 


DC 

HW;  MER; 
SM;  BS; 
MBC;  S; 
SC 


Sheet 
Metal 


joist       Types,  purpose,       Collect  and  identify  samples, 
hangers     sizes,  use,  applica-  Apply  to  shop  or  field  projects, 
tion;  NHA  regulations 


DC; 

MER ; 

SS: 

SM;    S 

SC; 

MBC 

framing 
anchors 

flashing 

vents  and 

louvered 

grills 


screens 


miscellan- 
eous metal 
products 


Types,  uses, 
application 

Types  (e.g.  metal 
mouldings,  cant 
strips,  etc.),  uses, 
purposes , 
application 


Unit  XIII.   Drafting 
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Topic 


Theory 


Exercises  and  Suggested  Projects  References 


Measure- 
ment : 


reading 
and 

dimension- 
ing 


Measure  scaled  lines;  single 
line  views  of  footing  outline; 
bonds  in  brickwork;  layout  of 
saw  teeth  angles;  division  of  a 
board  into  equal  parts;  drawing 
of  a  construction  ladder; 
drawing  of  several  circles 
representing  auger  bit  sizes; 
dimensioning  drawings  of 
different  wood  joints  which  use 
various  scales   and  have 
dimension  lines. 


HER;  BSB; 
HAD;  DF; 
DE:  BS; 
BSD,  WA 


3uilding 


Material 

Symbols : 

dimension 

Corr 

ect 

usage  in 

material 

plan 

.  cross- section 

and 

elevation 

drawings 

finish 

ii 

wood 

brick 

it 

concrete 

1! 

concrete 

II 

block 

earth, 

SI 

gravel. 

rock  and 

sand 

steel 

II 

insulation 

II 

Draw  each  of  the  symbols  in 
plan,  cross-section  and  ele- 
vation on  a  practice  sheet. 
Fill  in  the  correct  symbol  on 
a  series  of  completed  drawings, 


BS;  BSD;  EE; 
MAD;  DF;  MER; 
BSB 
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Topic 


Theory 


Exorcises  and  Suggested  Projects   References 


plaster 

ii 

plywood 

it 

glass 

ii 

Freehand 

Sketching: 

wood 

Orthographic  and 

joints 

isometric 

arcs  and 

Techniques 

circles 

missing 

linos 

foundation 

formwork 

floor 

frame 

Sketches  of  basic  wood  joints 
in  orthographic  and  isometric. 

Simple  sketches  involving  arcs 
and  circles. 

Complete  freehand  sketches  in 
orthographic  and  isometric  from 
which  key  lines  are  missing. 

Orthographic  and  isometric 
sketches  of  footing,  sidewalk, 
foundation  formwork. 

Orthographic  and  isometric 
sketches  of  floor  frame,  bear- 
ing walls,  beams  and  bearing 
posts. 


BSB 


wall 
frame 


roof 
frame 


Orthographic  and  isometric 
sketches  of  wall  frame,  corners, 
intersections,  and  wall 
openings. 

Orthographic  and  isometric 
sketches  of  roof  frame,  cornice 
construction. 


gable  end 

overhang 

framing 


Orthographic  and  isometric 
sketches  of  gable  end  overhang 
construction. 


Orthographic 
and 

Sectional 
Drawings : 


Topic 


Theory 
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Exercises  and  Suggested  Projects  References 


wall 
footings 


column 
footings 

curb  and 
gutter 

sidewalks 

and 

driveways 

door  and 

window 

frame 


Plan,  elevation  and 
sectional  views 


Draw  plan,  elevation  and  MAD;  DF 

sectional  views  of  various  typas  DE;  BSD 

of  wall  footings;  rectangular,  DBR;  CW 

"T"  and  step.  VIA 

Draw  plan,  elevation  and 
bectional  views  of  various 
types  of  column  footings. 

Draw  plan,  elevation  and 
sectional  views. 

Draw  plan  and  sectional  views. 


Draw  plan,  elevation  and 
sectional  views  of  door  and/or 
window;  include  framing  members 
in  section  details. 


wall 
frame 


Draw  a  scale  detail  of  plan, 
elevation  and  section  details 
of  single  storey  building  from 
footings  through  to  cornice 
with  brick  veneer  exterior. 
Draw  a  scale  detail  of  two 
storey  building  from  footing 
through  to  roof  peak  with  wood 
exterior  finish. 


Unit  XIV.   Trade  Mathematics 


Accuracy 
and 
Speed : 

addition 


VJhole  numbers 


Accuracy  and  speed  tests  with 
whole  numbers. 


W;  CE; 
WR;  DMP; 
TDM 


subtrac- 
tion 


multi- 
plication 
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Topic 


Theory 


Exercises  and  Suggested  Projects   References 


division  " 

factoring  "  " 

highest 

common 

factor 

lowest 
common 
multiple 

cancella-  " 

tion 

Common 
Fractions : 

definition  Definition  and  use    Practical  problems 

proper 
fraction 

improper  "  " 

fraction 

mixed 
numbers 

complex  "  " 

fractions 


conversion 


Reduction  to  lowest 
terms 


equivalent 

Changing  to  an 

fractions 

equivalent  fraction 

with  a  given 

denominator 

mixed 

Changing  a  mixed 

fraction 

fraction  to  an 

improper  fraction 

addition 

Procedure  for 

of 

addition  of  various 

Accuracy  and  speed  tests 


fractions 
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Topic 


Theory 


Exercises  and  Suggested  Projects  References 


subtrac-    Procedure  for 
tion  of     subtraction  of 

various  fractions 

multi-      Procedure  for  multi- 
plication  plication  of  various 
fractions 

division    Procedure  for 

division  of  various 
fractions 


fractions 
and  whole 
numbers 


Procedure  for  all  of 
the  above  operations 


WR;  W; 
DMP;  TDM; 

WE 


decimal     Conversion  of  common 
fractions    fractions  to  decimal 
fractions 

addition    Procedure  for 

addition  of  decimal 
fractions 

subtrac-    Procedure  for  sub- 
tion        fraction  of  decimal 
fractions 

multi-      Procedure  for  multi- 
plication  plication  of  decimal 
fractions 

division    Procedure  for 

division  of  decimal 
fractions 


decimal 
fractions 
and  whole 
numbers 


Procedure  for  all  of 
the  above  operations 


tlensura' 
tion: 


linear      Relation  of  units 
used  in  Linear 
mensuration 


Practical  problems 
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Topic 


Theory 


Exercises  and  Suggested  Projects   References 


conversion  Conversion  of  units 
in  linear 
nensuration 

perimeters   Calculations  of 
perimeters  for 
squares  and 
rectangles 


areas 


squares 

rectangles 

parallelo- 
grams 

triangles 

circles 

board 
measure 


Types  of  units  used, 
relationship  between 
units  used,  conver- 
sion of  area  units 
from  one  to  another 

Calculation  of  area 


Definition.  Formula 
used  to  calculate. 
Conversion  to  linear 
feet.   Conversion  to 
area  measure 


Percentage; 
percentage  Definition 


WR;  W; 
DMP;  TDM: 
WE 


calcula- 

Procedure 

tion 

interest 

Application  of 

percentage  to 

discount 

M 

commission 

H 

Practical  problems 
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Theory 


Exercises  and  Suggested  Projects  References 


increase 

and 

decrease 

heasure- 
ment : 

inches , 
feet  and 
yards 


Conversion  and  use 
of 


fractions  Use  of 

money  Dollar  and  cents 

time  iiinutes,  hours,  days 

weight  Ounces,  pounds,  cwt.> 

and  tons,  pints,  quarts, 

volume  and  gallons 

bills  of  Standard  set  up  for 
material 


lumber      Hathods  of  pricing, 
pricing     calculating  costs 

studs       Procedure  to 

o.c.        calculate  the  number 
of  studs  on 
specified  centers 

centering   Procedure  to  deter- 
of  foot-    mine  the  proper 
ing  pads    centers  for  a  given 
number  of  footings 
within  a  specified 
plan 

centering   Procedure  for 
of  calculating  the 

columns     centers  of  columns 

between  specified 

points 


Practical  problems;  reading 
simple  blueprints. 


Practical  problems;  no.  of 

pieces  for  a  simple  project 

set  up  in  a  bill  of  material, 

Practical  problems. 
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Topic 


Theory 


Exercises  and  Suggested  Projects   References 


nail       Procedure  for 
spacing     calculating  the 
spacing  of  nails 
and  the  number  of 
nails  required  for 
various  spacing 


inside  and  Procedure  for 


M 


outside 

calculating  the 

measure- 

inside and  outside 

ment 

measurements  of 

forms ,  f ounda tions , 

walls,  etc. 

Wages: 

hours 

Calculation  of 

worked 

hours  worked 

rate  per 

Standard  method  of 

hour 

hourly  rates 

Problems  relating  to 


WE;  W; 
CE;  TDM 


percentage  Standard  method  of 
pay  for     apprentice  pay 
apprentices 


payroll 
deductions 


Standard  payroll 
deductions 


journey- 
mans  pay 
calcula- 
tions 


Combination  of  the  above 
problems  to  present  a 
standard  form  for  pay 
calculations . 


Tool 
Costing: 


tools  for 
formwork 


Have  students  price  and 
calculate  the  price  of 


cools  for 
framing 


tools  for 
finishing 
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Topic 


Theory 


Exercises  and  Suggested  Projects  References 


Labor 


Costs : 

plywood 

Method 

of  calcula 

and 

ting  fi 

or   labor 

nailing 

costs  : 
figure 

from  a  unit 

framing 

ii 

members 

for  a 

wall  form 

cost  of 

ii 

install- 

ing ties 

cost  of 

it 

digging  a 

trench 

for  a 

footing 

Material 

Lists: 

Related  problems 


WE;  W; 
CE 


W;  TDM 
CE;  WE 


footing 
forms 

Method  of  calcula 
ting  material 
required 

wall 
forms 

ii 

s  id  ewa Ik 
form 

n 

reinforce- 
ment 

ii 

laminated 
beams 

i 

tile 
(ceiling) 

11 

Related  problems  to 


WA 


ties 
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Topic  Theory         Exercises  and  Suggested  Projects   References 


plywood 

building 
paper 

studs  on 
center 
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BUILDING  CONSTRUCTION  32  COURSE  OUTLINE 


Unit  I 


Power  Tools 


Topic 


Theory 


Exercises  and  Suggested  Projects  References 


Stationary 
Tools: 

review 


Portable 
Tools: 


Review  of  all  basic 
power  tool  operat- 
ions; plus  a  renewed 
emphasis  on  safety; 
and  special 
operations 


Repeat  previous  exercises  when    PP;  RM; 
necessary  and  add  special         DHP;  HJH; 
operations  when  practical.        D;  G;  M 


review      Review  of  portable 

tool  operations  plus 
a  renewed  emphasis 
on  safety 


power 
router 

Name  and  purpose  of 
working  parts ; 
theory  of  operation; 
safety;  types  of 
operations ; 
accessories 

power 
plane 

ti 

power 
screw- 

it 

driver 

Repeat  previous  exercises  when 
necessary. 


Bullnose;  dadoes,  rabbets; 
laminate  trimming;  chamfers. 


Planing;  chamfering;  tapering 


PP;  D;  G; 

MDC 


Unit  II.   Power  Tool  Maintenance 

Stationary 
Tools: 


review      Review  of  12  and  22 
programs 


Uhen  possible  have  students  M;  G;  D 
maintain  machines  and  change  PP;  RM; 
blades,  cutters,  knives,  etc.     TM;  HJH 
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Theory 


Exercises  and  Suggested  Projects   References 


Portable 


Tools: 

review 

Review  of  12  and  22 

programs 

power 

Theory,  purpose, 

router 

safety 

power 

ii 

plane 

power 

ii 

screw- 

driver 

extension 

Distance  limitation 

cords 

safety  with  special 

When  possible  have  students 
maintain  portable  power  tools, 
lubricate j  change  blades,  etc. 

Lubricate j  rustproof,  change 
bits. 

Lubricate,  rustproof ,  change 
cutter  blades. 


emphasis  on 
grounding 


Unit  III.   Hand  and  Circular  Saw  Blade  Maintenance 


vises       Types,  correct  use 

jointing    Purpose,  method, 
type  of  file 
recommended 


Clamp  hand  saw  blade. 
Joint  hand  saw  blade. 


TM;  G 

DC;  PP 
M 


setting     Purpose  and  method 
of  setting  teeth 


Set  teeth  to  correct  set. 


finish 
filing 


file  card 

Circular 
Saw  Blades 


Method  of  filing  for  File  teeth  to  required 

various  types  of  sharpness, 
saws;  angles 

Purpose  and  use  of  Clean  files  as  required. 


cross-cut   Identification,  lay- 
blade       out  and  cleaning 


Clean  blades  and  touch-up  as 
required. 


rip 
blade 
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Topi 


Theory 


Exercises  and  Suggested  Projects  References 


combina- 
tion 
blade 

planer 
blac  j 

dado 
head 


Unit   IV.   Finishing 


Exterior 


Finish : 


exterior    Materials  used, 
door  and    layout,  joints, 
window      assembly,  nailing, 
frame       squaring,  instal- 
lation, plumbing, 
wedging 

exterior    Method  cf  gaining 
door        for  butts,  location 
of  butts,  sizes  and 
nutnoer  required 

locksets    Types,  backsets, 

methods  of  instal- 
lation 


Layout,  cut,  assemble  and  MBC;  SM; 

square,  using  hand  tools  SS ;  BS ;  S; 

initially  then  power  tools.  HDH •  CMF ; 

Set  door  frame  and  window  CMR;  SC; 

frame.  MC 


Gain  for  butts,  hang  door.  Use 
hand  tools  initially  then  power 
tools. 


Install  lockset  with  hand  tools   MBC;  SM 
then  power  tools  if  e\ailable. 


exterior    Purpose,  types  used, 
casing      method  of  applica- 
tion, nailing 

flashing    Purpose,  materials 
used,  method  of 
application;  MKA 
regulations 

building    materials  used, 
paper       method  of 

application;  MHA 

regulations 


Cut  and  fit  exterior  casing  to 
door  or  window. 


Install  flashing  over  door  or 
window. 


SS;  BS 


S;  HOH; 

0: IF:  CMR 


Apply  and  fasten  building  paper.   CS ;  nC 


5. 


Topic 


Theory 


Exercises  and  Suggested  Projects    References 


stucco      Types  used,  method 
wire        of  application, 
nailing;  NHA 
regulations 


Apply  and  fasten  stucco  wire. 


wood        Types  used,  methods  Apply  various  types  of  vertical 
siding      of  application,      and  horizontal  wood  siding, 

external  and  inter-   include  external  and  internal 

nal  corners,  nailing,  corners. 

exposure;  NHA 

regulations 


metal       Types  used,  method 
siding      of  application, 
nailing;  NHA 
regulations 


Apply  various  types  of  vertical 
and  horizontal  metal  siding. 


Interior 
Finishing: 

hardwood 
flooring 


Method  of  Lay  hardwood  floors  with  hand 

application,  nail-    tools  and  if  available  with 
ing;  NHA  regulations  nailing  machines. 


interior 
door  jambs 


Materials  used, 
layout,  joints, 
nailing  .  squaring, 
plumbing,  wedging, 
fastening 


Layout,  cut,  assemble,  square 
and  install  an  interior  door 
jamb,  both  flat  and  rabbetted; 
use  hand  tools  initially  then 
power  tools. 


interior    Types  used,  minimum  Hang  interior  door;  use  hand 
doors       size,  location,      tools  initially  then  power 

number  and  size  of   tools. 

butts,  procedure 

for  hanging 


passage 

Set 


miscellan- 
eous door 
hardware 


Types  used,  back- 
sets, methods  of 
installation 

Types,  purposes, 
methods  of  instal- 
lation 


Install  a  passage  set  using 
hand  tools  initially  and  then 
power  tools. 

When  possible  install  other 
door  hardware,  push  bars,  door 
closers,  kick  plates,  etc. 


casing      Types  used,  method 
of  application, 
na  i 1 ing 


Cut  and  fit  interior  casing 
around  interior  door  or  window. 
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Theory 


Exercises  and  Suggested  Projects  References 


base- 
board 


mouldings 


Types  used,  method 
of  installing, 
nailing;  internal, 
external  corners 

Types  used,  instal- 
lation, external 
and  internal 
corners,  nailing 


Cut  and  fit  baseboard,  carpet 
strip  and  quarter  round  with 
both  internal  and  external 
corners. 

Cut  and  fit  mouldings  on  both 
external  and  internal  corners. 


returns     Methods  of  cutting 
a  return  on 
interior  trims  or 
mouldings 


Cut  and  fit  a  return  on  various 
trims  and  mouldings. 


Unit  V.   Commercial  Concrete  Construction  Forming 

NOTE:   The  practical  section  of  this  unit  involves 
the  construction  of  a  partial  section  of 
concrete  formwork  to  include  walls,  pilasters, 
curved  corners,  columns,  beams  and  slabs. 

Corner 
Construc- 
tion : 


walers      Purpose  and  method 
and  kick    of  overlaying 
strips      walers;  purpose 
and  method  of 
installing  kick 
strips 


Overlay  walers  and  install 
vertical  kick  strips. 


S;  GCC; 
SHC;  MER; 
SRC;  SS; 
SMR;  WA 


diagonal    Description, 
hardware    purpose  and  method 
ties        of  application 


Install  diagonal  hardware  ties 
on  exterior  corners. 


curved 
corners 
short 
radius 


Method  of  construc- 
tion 


Construct  curved  comer  forms. 


pilasters   Description,  purpose 
and  method  of 
construction 


Construct  pilasters  in  form- 
work. 
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Theory 


Exercises  and  Suggested  Projects   References 


Column 

Construe- 

tion: 


square  and 
rectangu- 
lar 


Method  of  construct- 
ion, materials 
used,  jigs,  collar 
tie,  spacing, 
assembly,  erection, 
plumbing }  bracing, 
chamfer  strips 


irregular   Methods  of  construc- 
shapes      tion,  assembly, 

erection,  plumbing, 

bracing 


Layout  and  construct  square 
and  rectangular  column  forms , 
including  chamfer  strips; 
erect,  plumb  and  brace. 


When  practical,  layout, 
construct,  and  erect  column 
forms. 


round 


Materials  used 
bracing 


heavy       Description, 
piertype    materials  used, 

method  of  construc- 
tion, tie  bracing 

flaring     Description, 
capitol     purposB,  erection 
and  bracing 


Beam  or 
Girder 
Construc- 
tion: 


terminol- 
ogy 


Description  of  the 
parts  of  formwork 
necessary  for 
concrete  beams  or 
girders 


beam       Materials  used, 
bottoms     method  of  construc- 
tion, erecting, 
crowning  and 
aligning 


Construct  beam  bottom  and 
position. 


T  posts     Materials  used, 
and  wedges   Ellis  shore  clamps, 
assembly  bracing 


Construct  and  position  T  posts, 
align  beam  bottom  with  wedges. 
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beam 
sides 


materials  used, 
method  of  construc- 
tion, use  of  jigs, 
erection 


Construct  and  erect  beam  sides 


kickers 


Materials  used, 
nailinp, 


Install  and  nail 


braces      ..at2rial  used, 

plumbing,  nailing 

beam        Purpose,  method  of 
pockets     construction 


Install  and  plumb  beam  sides 


Install  beam  pockets 


Slab 
Forms 


t :rminol-   Description  of  the 
ogy         parts  of  formwork 
necessary  for 
concrete  slabs 


S;  GCC; 
SHC;  MER: 
SRC;  5S; 
CMR:  ';A 


ledgers     Materials  used,        Position  and  install, 
positioning.,  nailing, 
blocking 

joists      Material  used,  " 

spacing,  crowning 
and  nailing 


mu :  s  i 1 1 s 


Materials  used 
installing 


shores      Types   used,  Ellis 
shore  clamps , 
positioning,  align- 
ing and  bracing 


Construct  -  erect  and  brace, 


stringers 


materials  used, 
spacing  macnod  of 
installation 


Construct  and  install, 


bracing 


uaterials  used, 
method  of 
installation 


Install  bracing. 


sheathing   ..oterials  used, 


nail ing 


Lay  and  nail  sheathing. 
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sleeves  and  Description,  purpose 
other  slab  and  methods  used 
openings 


Locate  and  install  sleeves. 


bulkheads   Description,  purpose 
and  methods  of 
installing  around 
steel 


Construct  and  install  on  slab 
forms . 


screeds     Description,  types, 
methods  of  placing 


Locate,  level  and  secure 
screeds. 


Reinforce- 

ment : 


chairs      Description,  types, 
securing  in  place 


Locate  and  secure. 


SRC;  SM; 
GCC;  SHC 


steel       Method  of  handling, 
placement   layout  and  tying 


Place  and  tie  steel, 


Preparation 
for  Concrete 
Placement: 


runways     Description,  purpose 
and  method  of 
construction 


Locate  runways  over  screeds, 
steel  and  bulkheads. 


chutes  and 
splash- 
boards 


Field  trips  if  possible. 


Stripping 
Forms : 

methods     Stripping  and  reuse 
of  formwork 


Unit  VI.  Materials 


Brick 
Masonry: 


brick 


brief  description 
of  method  of 
manufacture,  use  of, 
types 


Collect  and  identify  samples 


SM;  S; 
MBC;  SC; 
MER;  CMR; 
SS;  CE; 
W;  WA 
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bonds 


Description  of 


Study  methods  of  frame  and 
masonry  construction  by  means 
of  field  trips  if  possible  to 
enable  the  students  to  see  the 
relationships  between  the 
various  trades. 


brick 
ties 


Purpose  of;  spacing, 
fastening  to  concrete 
and  wood  frame 


construe-   Description  of  the 
tion        type  of  construction 
required    necessary  in  concrete 
for        and/or  wood  frame  for 
brick  and  brick 
veneer  construction 


Stucco  and 
Parging: 

material 


Description  and 
application  of 


If  possible,  place  the  building 
paper  and  wire  on  an  actual  job. 
Otherwise  a  wall  section, 
including  a  corner,  may  be  set  up 
and  prepared  for  stucco. 


finishes 

wire 

construc- 
tion 

required 
for 

Stone 
Masonry: 

cast 
stone 


Description  cf 


natural 
stone 


bonds 
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construc- 
tion 

required 
for 

Concrete 

Block 

Masonry: 

types 

bonds 


Description  of 


Study  methods  of  frame  and 
masonry  construction  by  means 
of  field  trips  if  possible. 


lintels 

construc- 
tion 

required 
for 

Doors : 


types 


door 
closers 
and  stops 

locks 


hinges 


weather 
stripping 


Description  of 
flush-core;  panel; 
combination;  metal; 
patio;  fire  and 
folding 

Description,  purpose 
and  types  of 


Description  of 
mortise;  tubular; 
panic  hardware; 
night  latch;  hasp; 
barrel;  bolt 

Description  and  use 
of  butts;  flap  ("T", 
strap,  etc.),  spring 

Description  and 
use  of 


MBC;  S; 
CMR;  CMB; 
W;  SM;  BS  ; 
SS;  SC;  WA 
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'meows  : 


types 


Description  and  use 
of  check  rail; 
mullion;  transom; 
casement;  fixed; 
pivoted ;  then;.  1 
units;  double  glazed 


hardware    Description  and  use 
of  locks;  weather- 
stripping;  hinges; 
hardware  on  metal 
units;  hardware  on 
patented  wood  units 

screens  Description  and  use 
of  metal  and  fiber- 
glass screening 


glass 


Types  used;  maximum 
sizes  permitted; 
handling  and  cutting 
of  glass 


window      Materials  used  - 
frames      wood,  metal  and 
plastics 

sealants    Plastics,  rubber, 
putty 

Cement  and 
Concrete : 


definition   Cement  and  concrete 


GCC;  SHC: 
Sii;  KER; 

TDM;  W 


types 


aggre- 
gates 


Standard,  high  early 
strength,  sulphate 
resistant,  uses; 
setting  times 

Types,  (manufactured 
and  natural),  tests, 
effects 
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Theory 


Exercises  and  Suggested  Projects   References 


water-  Brief  explanation 
cement  of  the  effects  of 
ratio       excessive  water 


propor- 
tions 


mixing 
procedures 


riethods  of  deter- 
mining proportions 
of  cement  aggregates 
and  water;  effects 

Importance  of  work- 
ability; transit 
mix  systems;  on-the- 
job  systems;  mixers 


additives   Purpose  and 

description  of  some 
additives;  effects 


form 
oil 


Type,  purpose, 
application 


trans-      Effects  of  moving 
porting     concrete 

pouring     Effects  of  pouring, 
maximum  dump 
distances ; 
vibrating 


levelling 

and 

finishing 


Effects  of  screeds, 
power  screeds,  hand 
and  power 
trowelling 


expansion  Types,  description, 

joints  purpose 

curing  Methods,  purpose 

cold  Methods  necessary 

weather  for  winter 

concrete  construction 


hoarding    Purpose,  descrip- 
tion, space  heaters 
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Concrete 

Design 

and 

Testing: 

design  by 

Purpose 

and 

volume 

procedures 

and 

weight 

design  by 

n 

weight 

tables 

test 

it 

cylinders 

capping 

Purpose 

and 

and 

testing 

cylinders 

silt  test 

ii 

colori- 

it 

metric 

test 

fineness 

ii 

modulus 

test 

moisture 

ii 

test  on 

send 

adjust- 

ii 

ment  for 

bulking 

of  sand 

slump 

n 

test 

Test  when  possible. 
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Reinforcing 
Steel: 


types  Bar,  mesh,  purpose, 
uses,  sizes 

handling  Cutting,  bending 

tying  Methods 

forces  Simple  explanation 

and  of  bending  and 

loads  placement 


WA 


Unit  VII.   Blueprint  Reading 

Foundation 
Plans : 

symbols,    Note  symbols, 
dimension-  methods  of 
ing,  lines  dimensioning,  lines 
used 


Study  for  various 
applications  of  these, 


DBR;  BSB; 
DF;  CMH; 
CMB;  CMD; 
W;  CML; 
CMS;  MBC; 
TDM;  CW; 
WA 


footings    Types  to  be  noted, 
location  dimension- 
ing, layout  required 
and  type  of 
construction 

columns     Types,  location, 
and         connections ,  bearing 
girders     plates  and  girder 
pockets 

wall       Note  location,  size, 
openings    style  and  construc- 
tion details 

relation-   Note  relationship  of 
ship  to     first  floor  plan  to 
first       foundation  plan, 
floor       method  of  anchoring 
floor  joists 


Study  of  blueprints  to  note 
wall,  column,  bearing  wall  and 

chimney  footings. 
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First 
Floor 
Plan: 


conven-     Note  conventions 
tions       used  on  first  floor 
plan  to  indicate 
interior  and 
exterior  walls  , 
windows ,  doors , 
stairs,  fireplace 
and  chimney,  bath- 
room fixtures, 
principal  component 
parts  of  mechanical 
systems 


Study  of  blueprints  and 
standard  convention  used. 


wall  con- 
struction 


Note  location,  size 
and  dimensions  of 
wall  materials  used 
and  construction 
details  from  floor 
plans  and  wall 
sections 


Study  of  blueprints.   Use  hand- 
out sheets  with  questions 
designed  to  require  students  to 
look  for  details  on  blueprints. 


windows     Note  locations,  size 
and  details  on  floor 
and  elevation  plans, 
window  details  and 
window  schedule 


Study  of  blueprints 


doors 


Note  location,  size 
and  details  on  floor 
and  elevation  plans, 
door  details  and  door 
and  hardware  schedule 


stairs      Note  location,  rise 
and  run,  method  of 
construction,  head 
room,  landings,  and 
width  on  floor, 
sectional  and  stair 
detail  plans 
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and 

Sugges 

ted 

Proj 

sets 

References 

closets 


kitchen 
and  bath- 
room 
details 


Note  location  of 
hall,  linen,  bath- 
room closets  for 
location,  dimensions, 
shelves,  rods,  etc. 
on  floor  and  detail 
plans 

Note  location  of 
plumbing  fixtures 
and  cabinets 


Elevations 


levels      Note  the  grade, 

first  floor,  ceiling 
and  ridge  levels  on 
elevation  plans 


Study  of  blueprints 


roof 


Note  roof  pitch  and 
construction  details 
on  elevation  plans 


cornice 
construc- 
tion 


Note  details  of 


exterior  Note  type  and  style 

finish  of 

window  Note  the  window 

glass  glass  sizes,  use  of 

sizes  window  schedule 


top 

casing 

lines 


Note  the  elevation 
of 


correla-    A  study  of  all  plans 
ticn       to  note  correlation 
of  plan,  section 
and  elevations 
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Exercises  and  Suggested  Projects  References 


Sectional 
Details: 


longitu- 
dinal 
and 
trans- 
verse 
sections 


Note  section  details 
to  include  any 
detail  not  mentioned 
above 


Study  of  blueprints 


Framing 
Plans  : 


f  loor 
joist 
plans 


Note  particulars  of 
construction,  joist 
spacing,  bridging 


Study  of  blueprints 


floor       Note  floor  opening 
openings    for  stairs,  chimneys, 
etc. 


roof 
frame 


interior 

and 

exterior 

framing 

elevations 


Note  particulars  of 
conscruction,  rafter 
spacing,  etc. 

Note  particulars  of 
construction,  framing 
details,  etc. 


Shop 
Drawings 


columns  - 
square 
and  rect- 
angular 


Review  freehand 
sketching  theory 


Drawing  of  the  construction  of    W;  BSD;  DE; 
formwork  for  square  and  rect-     MAD;  DRB; 
angular  columns.  IA 


columns  - 
irregular 
shaped 


Drawing  of  the  formwork  for 
irregular  shaped  columns. 


columns  - 
heavy  pier 
type 


Review  theory  of 


Drawing  of  the  formwork  for 
heavy  pier  type  columns. 
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columns     Isometric,  plan  and 
sectional  views 


Isometric  of  one  of  the  above 
column  forms. 


beam  or 
girder 
construc- 
tion 


slab  con- 
struction 


Plan  and  sectional 
views 


Plan  and  sectional  views  showing 
the  formwork  necessary  for  a 
beam  or  girder  -  include  T  posts 
braces  and  ties,  beam  bottom 
and  sides,  kicker,  blocking  or 
stiffners,  ledger,  slab  joists, 
slab  sheathing. 

Plan  and  sectional  details 
showing  formwork  for  a  slab  - 
include  mudsill,  shores,  bracing, 
stringers,  slab  joists, 
sheathing. 


flat  slab 

drop 

panels 

flaring 
capitol 


Plan  and  sectional  details 
showing  formwork  for  a  flaring 
capitol. 


Unit  VIII.   Trade  Mathematics 


Square 

Root: 

whole 

Method  of 

numbers 

determining 

common 

ii 

fractions 

decimal 

it 

fractions 

Mensuration 

-  Volumes : 

units 

Definition  of  units 

used 

used  in  volume 

measurement 

Practical  application, 


WR;  DMP; 
W 
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Conversion  o..  volume   Practical  application 


conver- 

conversion o.:  v 

sion 

units 

cubes 

Determining  the 

volume  of 

rect- 

ii 

angular 

solid 

Sf'.i^re 

ii 

cylinder 

ti 

cone 

frustum 
of  a  cone 


pyramids 

frustum 
of  a 
pyramid 

Ratio  and 
Proportion: 

review 


Review  of 


Practical  application 


Rougn 
Openings : 

metal 
frame 
window 


iiethod  of  determining  Practical  application, 
from  window  schedule 


DkP;  W;  SH; 
TDM;  SC;  T3 
BSB:  Ci<F 


wooc 
frame 


thermal 
windows 
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interior 
doors  - 
flat  jamb 

interior 
door  - 
rabbetted 
jamb 

interior 
door  - 
metal  jamb 


Method  of  determin- 
ing from  door 
schedule 


exterior 
door 

rabbetted 
jamb 

other 
openings  ■ 
chimney 


Method  of  determin- 
ing, and  laying  out; 
e.g.  sloped  roof 


Unit  IX.   Estimating 
Exterior: 


siding      Method  of  calcula- 
tion with  various 
exposures.  Figure 
both  board  feet  and 
lineal  feet 


Practical  problems 


WE;  W; 
TDM;  SM; 
FSI;  US; 
CMR;  CMF; 
WA 


unit  cost 


waste 
allowance 


Calculate  the  unit 
cost  of  siding  for 
a  given  area  and 
exposures 

Method  of  calcula- 
ting the  necessary 
waste  allowance  for 
exterior  siding  at 
various  exposures 
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building    hethod  of  calcula-  " 

paper  and    ting  the  number  of 
roll        rolls  of  building 
roofing     paper  required  for 
a  given  roof 

shingles    Method  of  calcula-  " 

ting  the  number  of 
squares  and  bundles 
of  asphalt  and  wood 
shingles  for  a 
given  roof 

nails  and   hethod  of  calcula-  " 

staples     ting  the  number  and 

cost  of  nails  and 

staples  for  a  given 

roof 

Walls: 

plates      Method  of  calcula-  Practical  problems.              WE;  CMF;  W; 

ting  the  lengths  and  TDM;  MBC; 

board  measure  of  SM;  CMR;  S; 

plates  for  a  given  BS ;  FSI;  SS 
building 

studs       Method  of  calcula-  " 

ting  the  number  of 
studs  -  common 
trimmer,  cripples 
for  a  given  building; 
board  feet 

headers     Method  of  calcula-  " 

ting  the  size  and 
number  of  headers 
required  for  a 
given  building; 
board  feet 

sheathing   Method  of  calcula-  " 

ting  the  amount  of 
sheathing  required 
for  a  given  build- 
ing -  allowances 
for  waste,  etc.  in 
both  board  and 
plywood 
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nails 


Method  of  calcula- 
ting the  numbers 
and  cost  of  various 
types  of  nails 
required  for  a 
given  building 


bracing, 
backing, 
etc. 


Method   of   calcula- 
ting 


Floor  and 
Ceiling: 


floor       Method  of  calcula- 
fratne       ting  number,  length 
support     and  size  of  posts; 
length  and  size  of 
beam;  bearing; 
partition;  mudsills 


Practical  problems 


floor      Method  of  calcula- 
frame       ting  number,  size 

and  length  of  trim- 
mers, bridging, 
blocking,  joist 
hangers,  etc. 

subflooring  Method  of  calcula- 
and         ting;  waste 
underlay    allowances 

ceiling     Method  of  calcula- 
frame       ting  number,  size 
and  length  of 
joists,  headers, 
trimmers,  backing, 
bridging,  beams,  etc 

Finishing  - 
Interior: 


gypsum 
lath 


Method  of  calcula- 
ting the  number  of 
square  feet  and 
number  of  pieces  of 
gypsum  lath  required 


Practical  problems 


W;  TDM; 
WE;  MDC; 
S;  FSI; 
BS;  CMR; 
SM;  CW; 
SC;  SMF 
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drywall-    Method  of  calcula- 
s ingle      ting  the  number  of 
and  lam-    sheets  and  square 
inated      footage  of  drywall 
joint  cement  requir- 
ed for  both  single 
and  laminated  dry- 
wall  application 

drywall     Method  of  calcula- 
tape  and    ting  the  quantity 
corner      of  drywall  tape 
bead        and  corner  bead 
required 


plywood 
or  hard- 
board 
panelling 


Method  of  calcula- 
ting the  number  of 
sheets  required 


nails 


Method  of  calcula- 
ting the  quantity 
and  cost  of  nails 
for  drywall  applica- 
tion; hardboard  and 
plywood  panelling 


base- 
board 


Method  of  calcula- 
ting the  lineal 
footage  of  base- 
board and  other 
mouldings 


floor 
coverings 


Method  of  calcula- 
ting various  types 
of  floor  covering 


ceiling 
tile 


staples 


Method  of  calcula- 
ting the  number  of 
ceiling  tiles 
required 

Method  of  calcula- 
ting the  number  of 
staples  required  for 
the  above  ceiling 
tile 
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Excavations: 


digging     Method  of  calcula- 
ting the  quantity 
of  earth  to  be 
removed  for  a 
given  size  of 
foundation 


Practical  problems. 


W;  SHC; 


CMR; 

CE; 

OIL; 

CHS 

HER ; 

SM; 

SRC; 

c  . 

GCC; 

WE; 

WA 

footings    iiethod  of  calcula- 
ting the  quantity 
of  earth  to  be 
removed  for  a  given 
footing 

Fill; 

sand  or     Method  of  calcula- 
gravel      ting  the  amount  of 
gravel  or  sand 
(cubic  yards) 
required  for  a 
special  job 

Concrete: 


footings    Method  of  calcula- 
ting the  number  of 
yards  of  concrete 
required  for  a 
given  footing 


Practical  problems 


walls 


Method  of  calcula- 
ting the  number  of 
yards  of  concrete 
required  for  a 
given  foundation 
wall;  allowances 
for  inserts 


floor       Method  of  calcula- 
slab        ting  the  number  of 
yards  of  concrete 
required  for  a 
given  floor  area 
and  thickness 


°  1 

oi 


Topic 


Theory 


Exercises  and  Suggested  Projects  References 


drive-      iiethod  of  calcula- 
ways  and    ting  the  number  of 
walks       yards  of  concrete 
required  for  a 
given  driveway  or 
walk 


costs 


columns 


beams 

and 

slabs 


Calculate  the  costs 
of  the  above  jobs 

Method  of  calcula- 
ting the  number  of 
yards  of  concrete 
required  for  various 
shaped  columns 

nethod  of  calcula- 
ting the  number  of 
yards  of  concrete 
required  for  a 
given  beam  and  slab 


EA 


Reinforce- 
ment: 


steel 
bars 


mesh 


Method  of  calcula- 
ting the  length  and 
number  of  steel  rods 
required  for  a 
given  job 

Method  of  calcula- 
ting the  area  of 
reinforcing  mesh 
required  for  a 
given  job 


Practical  problems, 


EA 


Forming 
Materials 


walls 


Method  of  calcula- 
ting the  quantity  of 
forms,  walers,  rough 
bucks ,  door  and 
window  frames  and 
braces  for  a  given 
foundation  wall, 
include  form  ties 


Practical  problems 


W;  WE;  S: 
GCC;  SHG: 

SM;  CE; 
MER;  SS; 
WA 


82 


Topic 


Theory 


Exercises  and  Suggested  Projects   References 


columns 


beams 


slabs 


Method  of  calcula- 
ting the  quantity 
of  material  required 
to  form  various 
shaped  columns 

Method  of  calcula- 
ting the  quantity  of 
material  required  to 
form  a  beam,  include 
T  posts  and  wedges 

Method  of  calcula- 
ting the  quantity  of 
material  to  form  a 
concrete  slab, 
include  shores, 
mudsill,  joists, 
stringers  and  deck 
sheathing 


Stairs 


stringers 


Calculate  quantity 
of  material 
required 


Practical  problems 


S;  MBC; 
BS;  MC; 
G-iR ;  SS  ; 
SC 


treads 
risers 
concrete 


Calculate  quantity 
of  forming  material, 
concrete  and 
reinforcement 


Unit  X.   Stair  Construction 


Definition 

and 

Terminology: 

stairs 


Types 


Illustrate  various  types 


S;  MBC; 
BS;  MC; 
CMR;  SS; 
SC 


Topic 


Theory 


G3 


Exercises  and  Suggested  Projects  References 


stair-  Location  of,  size 

well  of;  minimum  widths; 

opening  NHA  regulations 

stringers  Types,  uses 


Read  and  locate  on  blueprints 


Illustrate  various  types. 


rise  and    Maximum  and  minimum 
run         allowed;  NHA 
regulations 


landings    minimum  permitted ; 


headroom 

NHA  regulations 

ti 

hand 

Location,  height, 

rails 

etc. ;  NHA 

regulations 

Layout 

and 

Assembly: 

rise 

Method  of  calcula- 

ting the  required 

rise 

Practical  problems 


run 


open 
stringer 


Method  of  calcula- 
ting the  run  with 
the  limitations  of 
the  stairwell 
opening  and  the 
headroom  required 

Layout  of  an  open 
stringer 


Layout  of  an  open  stringer 


assembly    Method  of  assembling 
an  open  stringer 
stair 


Cut  treads  to  length  and 
assemble  open  stringer. 


erection    Method  of  erecting 
an  open  stringer 
stair 


Erect  and  brace  an  open 
stringer  stair. 
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risers      Method  of  installing  Install  risers  when  possible, 
and  fastening 
risers  when  required 


Unit  XI.   (Optional).   Structural  Mechanics 

Forces 

and 

Stresses: 


abbrevia- 
tions 


EA;  AN; 
ETS;  SHC; 
SRC 


forces      Definition  and 

understanding  of 
terms 

direct 
stresses 

deforma- 
tion 

tension 

compres- 
sion 

shear 

bonding 

Hoake ' s 
law 

elastic 
limit 

ultimate 
strength 

factor  of 
safety 


working 

unit 

stress 
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design 

safe 
loads 

investi- 
gation 


modules 
of 

elas- 
ticity 
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